PolyButene®

APPLICATION & TECHNICAL NOTEs
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Table. Applications of Polybutene to Lubricant

Application Key property

Low smoke, clean burning, low deposits,

Two-Stroke Engine Oils good lubricity

Low toxicity, inertness,

Compressor Oils ) h
good electrical properties

Shear stable, VI improver,

Hydraulic & Gear Oils tackiness additive

Non-staining, low toxicity,

Metalworking Fluids -
clean depolymerization

Greases Adhesiveness, inert, hydrophobic

Daelim Polybutene For Lubricant
Daelim Polybutene2 =3} thickening power?} shear stability,
non-toxic nature, water-white color, long-term stability §2| 11
S 284S HE 2 Z low smoke, low deposits, low toxicityE &
T7St= two-stroke oil, high-pressure polyethylene compressor
lubricants, metal-working lubricants, specialty greases, wire rope
protectives S1} &2 automotive®} industrial lubricant2| base
fluid2 MOIC}

Viscosity Adjustment/Viscosity Index Improvement Polybutene 2

= O ASI S
s = 284y

S ZE=Ct. Viscosity improvementZ A9 Yot ML E JHX|=

polyalphaoelfins, synthetic ester, mineral oils

polybutenedt mineral oil| 2%t MIHHE S Z brightstock = Ct

FUHEOZ thickening efficiencyE F7IA|Z 4= U2, viscosity
index2} M-20{| M 2| base oil2] M52 TAA|ZICH

Table. Main Application of Different Daelim Polybutene Grades

Two-stroke oil (0]
Compressor oil e} e} ) o
Gear/hydraulic oil 0
Metal working (0] 0} 0} 0}
Greases O 0} (0}
Wire rope 0} 0}

Shear stability HZ0| M5
Me At oile] ME7} QX|E|0{0F BHCE Daelim polybutene2
Bt o2 AtEL%|& polymethacrylate 2 CF low viscosity mineral
oil1te| Z28tA| 245t shear stabilityES LtEFHCE.

Volatility & Evaporation Polybutene2 200~250°C Of2j0| M= &
grdof ofst &40| 0§ Mo, depolymerization= 79| YO{L}
X §om, 250°C O|oj M= =1
0

2 71715 =8 AYE 2l

THRSHA depolymerization
20| A carbon
1t tarry residues?t ‘MM E|= mineral oilot= CHE2H THRSHH &
ojLin], 2L EHO|A YOo|LtE staining & Rl2l sulfur®t

nitrogeng EatStX| = HES 2=t

Q0 tCt. Polybutene®| depolymerization2

5 ALO| 910

Key Performance Benefits of Polybutene in Lubricant Oil Formulator
= Viscosity adjustment & Shear stability

= Viscosity Index & Low temperature performance improvement
= Low deposit forming characteristics

» Non-staining for use in metal working lubricants

= Low toxicity & water white color & hydrophobic

Two-Stroke Engine Oil

Daelim Polybutene2 low smoke 5! low depositd] X etst two-
stroke engine oil2| base oil2 AR EIC} pistonO| cylinder topd|
A AIEfSHA bottomS 2 13| &235t= small two-stroke engine
2 power motorcycles, boats, snowmobiles,
=0 =2 ®MgEC}
Two-stroke engine2 120 A AT | HHE0| HHEO S7+%/
FHRIAL Qe Bi7| kAT S BT, YUHOR two-
stroke lubricant base oil2 A2 &= mineral oildt= CIE2 A
20| A siEeE7| Weol THE E

S8l|5t HY 7| 7}AQ| HHAES Q| 4 QIC} B}

Lawn & Garden

Equipment, Snowmobiles, Scooters

Daelim Polybutene2
20| glof QIx|of =
T 2ol AXMEO| HA M0 Two-Stroke Enginel| 4=
OIZA|Z 2= QICH= AFE D} Low Ash FormulationOf 2|8t A2l
3, Film &4, Smoke Z=HO0| 7+s3tCt AMXSZ 7t
2 J=017| H=Zof oz 7t M= HiZ|7tAE IS
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Table. Typical Two-Stroke Engine Oil Formulation

PB (Polybutene) 40~50

Mineral Oil 35~45
Diluent 10
Additive 5
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Compressor Oil

Daelim Polybutene2 T 0|A WEH ®EZ7t ZIt817| W20
UEtH o 2 low pressure autoclave Low Density Polyethylene
(LDPE) manufacturing processOf| A ethylene gasE Do Z %
AZ17] Qlh A8 El= & 54 &4E7|2| compressor oil2 At
ZEICt ImpurityZt EXHSHX| Q4= high purity XH[EO0|E2Z LDPE
HZ=DHO| A ethylene gasOf| 7L} S2{A| reactor areaZ Z¢
HHateE MES FEO M7 =X oo, Hetgdut
Chemical Stability7} 4=t H|Z9| M| =7} 7+53|LCt.

0| &0 = hydrogen, nitrogen, carbon dioxide?t Z-& non-
oxidizing gasE 0|&%t compressor lubricant2 A2 7}s3}Ct.
Required Properties for the Compressor Oils

* High pressure sealing capacity

* Low deposit formation

= Resistance to oxidation

= High purity

* Low volatility

* Low moisture content / oxidation resistance

= Inert to process gas and equipment

* No deleterious effect in end properties of PE products

* Food contact approval

Table. Typical Compressor Oil Formulation
PB (Polybutene) 20~25

Mineral Oil 75~80

Metal Working Fluids
Daelim Polybutene2 non-staining, low deposit-forming &2 £
ME HEO 2 aluminum, steel, copper processingdf ALl
metal-working fluids2| non-toxic base oil2 A QIC}t EESH cutting,
stamping St Zt2 automotive applicationg Z st hot or cold
rolling, drawing, brazing, tube extrusion, rust prevention S 29|
lubricant2 = H2| AFREICE &, H|HA % HZSE 59 AXE
WHAIZ O 370 2 Y, HUS BY, IHBEE 45
o
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Properties of Polybutene in nonferrous metalworking Fluids

= Practically non-toxic by ail routes of exposure

= Pure aliphatic hydrocarbon polymers (no sulfur or nitrogen)
= Clean decomposition (no carbon deposit)

= Available viscosity range (from solvent to semisolid at 25°C)

= Good resistance to biodegradation

300°C O|& 120|Mol 29| annealing EE= EX 2| YA
FE MEE=

lubricant= 4B M| stains &L= deposit Q10| W21 2FESHA|
depolymerization|7| TH-20| & M 77} 7Hs3iCt £ TR &
220 Aol gl7| W20 ¢F0l&, T2l § HESH2 QAURE
AEStH QAZKE AHO| oSt siEY 4= UAen, EHY
=

of 943 NBAN MBS MET 4 AUCHs HH

7|Z9| mineral oilit= CtE2H polybutene-based

R
2|2 black depositsE | 7302t Sl= conventional oiluf= Cf
27| annealing & degreasing0| Z QS22 processing costE
BYY 4 Yk

Daelim Polybutene2 E &6l lubricants= non-strainingdt low
toxicityE 275t= aluminumd} steel2 PHSO{ Xl foildt can §2
HZ=QF 0| incidental food contact 200 = Y| At EICt
Aluminum sheet or foil2| rolling A| lubricant= roller2t metal
sheet AtO|Q| frictiong 0= A2 310, He L& 19|
rollingdj| baseZ 0§ &2 ™MT (1~5 ¢St at 100°C)2| Polybutene
1} lubricity additivesE =g8}0] AR SHCE 10~250 ¢St at 100°C
Mol Mz E 7tX|E polybutene2 ThE KL= extreme pressure
additive@t Bt7H| copper tube drawingdf Y5t= lubricantZ AL
50, 12 tubing AYA| HEOIOIN WD s R 7t

st §8 2 7HEch

Hydrogenated Polybutene®| ZA2+& chemical stabilityd] 2|35}0]
food EE= beverage canit 20| low odor®t no taste?} 1kl
clean, non-oxidizing lubricant0f X g}ts|C}.

High temperature Heavy-duty cutting application®| fuming %
misting =AME olest7| 2t ™S Polybutene emulsion (oil-
in-water)2 baseZ ol+ cutting fluids= 7|&2| mineral ol
emulsion0f| H|}0] AMCHZE © 2 Biodegradation0f CH3F Xz, 71
29, 22|12 Mo sh7t EX| %= REN S o3 4K BEE
ZrE=Ch. O 40| Temporary protection of metal articles (in
storage/shipment) % Coatings (anticorrosion protection/prevent

gum formation)e| 2= 2 At&EICt.

Greases

Base oil0f| thickening agent 24tE|0] O|2 1K =2 dHt1X 9|
stable mixture 2 lubricating oil, anti-oxidants, pour point
depressants, rust inhibitors, antiwear additives §0| Z3gtE| 0
grease®| M5t S48 TAA|ZICE Daelim Polybutene®| low
toxicity, high viscosity index, adhesive £/d &2 automotive,
industrial, specialist application £0F0| 20| = high performance

greases M| ZA| base oil9] 452 M7= IS sHCt.



PolyButene®

Low viscosity (~100 cSt at 100°C)2| Polybutene2 grease X|ZEA|
base oil2 calcium, lithium stearates, aluminum 52| traditional
metal soaps@t silica thickeners& 7tE =l grease mixerE O| &3}
of ®|ZBHC}.

Medium & high viscosty (4,000~12,000 cSt at 100°C) 9|

polybutene2 conventional mineral oild} 2350 mineral oilQ]

viscosity indexS YA XZHTIO greaseo| 2482 FMA|F|E=
g2 otCh £t Thixotrophy2 ZHXEE2 QHZ JH5tH 20|
STH 7= o2 AN Lot 222 ot1, JHsiX|= 20| HEA
DM Y2 BME Y0 o5to] LHA| d2la #E £22 S0
7t= EM42 2 anti-friction bearing 82 & A2 EICH

Graphite &= molybdenum disulfide?} Z2 solid lubricantQ|

suspension carrier & & & 3} &= high-temperature specialty
greases= FZ conveyor chains 5! roller bearing0l| X-&&|HLt
steel B! glass industryQ| release agentZ AtEEICt Mineral ol
productt= Ct2HA high temperature thermal decompositiondj|
RGN

oot deposite H
AL
0

ot O 4, wear, seizure, corrosion
problemg of'dter = UAA ZotFELC;

Advantages of Polybutene in Greases

= Control consistency of Polybutene

= Protection against water wash-off

= Improvements in viscosity-temperature properties & inertness
= Improvements in adhesive and cohesive strength

» Reduced oil bleeding & water washout

* Physical and chemical integrity

= Improvements in low temperature properties

Table. Polybutene Characteristics for Grease Applications

el a2l temperature conditions
. No detectable aromatic content and practically non-
Toxicity .
toxic
White or transparent when thickened with light-
Color

colored thickening agent

Water resistance . . .
properties for corrosion protection

Inertness

non-drying
Viscosit Wide range to modify adhesiveness and temperature
y response of grease
Volatility Depolymerizes to volatile compounds above 250°C

without residue or staining

Improved performance over mineral oils under low

Hydrophobic with good water resistance and sealant

Good chemical and physical stability; permanently

Gear and Hydraulic Oils

NYe =2

2% 75/ ¢8F/ M8R &5

ST SST Helsh 7k AXHo| AYHoZ
HEE= HREEe RERME 210 2F 2
FH| A 2XHof Ciet 20 FSHAE ALHSIEE HE
X ATl Edat MAof wat Hetoh 22 ME0] S5t
Automotive gear oilj A= 12 8l H20|AM9| viscosity?t 52
Ayl 523 20|} low temperature properties2| kAl
2=HoA el AtE0| 7t53t Shear stable polymerol

Daelim polybutene &

Mo Ho

=

Ho
2d T

high quality multigrade = = energy
efficient automotive@} industrial gear oils formulation2| & 1&
2l VI improver2 At EIC} Polybutene2 120|AM &% 9l oil
thickener?l S A|0f| low temperature properties& SFAFA|ZICt

Gear oils X A|&2| 60% O|AE X}X|8}= industrial gear oil2
automotive gear oildl H|=$t RPAEHE =0t =20 ot

ZHE YX Y +

industrial processQ| @ HSE Ay £ U&= good

water separation £ 1} Shear stability7t 243} industrial

gear lubricant9| ME7|&0| Y52

22 mineral base oile] HEE X

H35t7| 8l A& =ICt Hydraulic oilse| CHEEL2 mineral oil2
baseZ 3}H, Daelim Polybutene2 viscosity adjuster EE= shear-

stable VI improverZ At EICt.

Advantages of Polybutene in Gear Oils

= Superior viscosity index & More energy-efficient gear oil

= Low temperature properties (over brightstock-thickened oil)
= Improvement of adhesiveness and antithrow properties

= Increasing the retention time of lubricant on the gear

= Good water separation, superior to solvent neutral fluids

= Safer and non-toxic lubricant

Low temperature greases for automotive and industrial
use

Incidental food contact greases

Food or medical greases

Greases for bottling and canning ties
Screw thread lubricants
lubricants; cable

Corrosion protection; wire

greases

rope

Heavy-duty gear operated over wide temperature
range

Graphite or molybdenum disulfide suspensions
Metal working drilling, drawing, rolling, casting
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Wire Rope Protectives

Daelim polybutene wirel} flexing strand AtO|9| wear§ Z0]|7|
28t Wire roped| HE8%|= lubricantZ inertness, adhesiveness,
corrosion prevention, lubricityE A& $tCt. EESE transit EE =
storagel| &5 E29| anti-corrosion coating2 2|$t protective
coating@ 2= A2 EICH

L0 52 protectivesQ| Viscosity?l drop pointE Z=&S}7|
I3l High viscosity grade?| polybutene2 X &3St base oildt =3t
7L} low viscosity grade®| A2 +& gelling agentl} Z=2ts10] At

gt

Synthetic Lubricants

Daelim polybutene2 ester, polyalphaolefin (PAO) base oildt &
Ste|0] high performance& LIEtLf= synthetic lubricant K| =3}
O, synthetic ester tE= high viscosity PAO Y& E X5 raw
material costQ| EZt0| 7}=3lCt. Two-stroke oil, industrial oil,
grease, compressor lubricant2 A2 E|, lubricant viscosityE &
H3t1, low deposit formation, clean burning 3! tackiness 52|

42 E MIeoh
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